A Gram-stain-negative, elongated rod-shaped, yellow-pigmented, aerobic bacterial strain, designated WJ-1 
phenotypic properties and phylogenetic distinctiveness in this study distinguished strain WJ-1 T from all other members of the genus Tenacibaculum. According to the morphology, physiology, fatty acid composition and 16S rRNA gene sequence data, strain WJ-1 T represents a novel species of the genus Tenacibaculum, for which the name Tenacibaculum xiamenense sp. nov. is proposed. The type strain is WJ-1 T (5CGMCC 1.12378 T 5LMG 27422 T ).
In an attempt to investigate the algicidal bacteria in coastal seawater of Xiamen where red tides outbreak frequently (Yang et al., 2012) , many bacterial strains were isolated and characterized taxonomically. This study focuses on one of these isolates, designated strain WJ-1 T , with algicidal activity against the harmful algal species Phaeodactylum tricornutum. Comparative 16S rRNA gene sequence analysis indicated that strain WJ-1 T formed a clade within the genus Tenacibaculum. The genus Tenacibaculum was first proposed by Suzuki et al. (2001) to reclassify two species that had been assigned to the genus Flexibacter, Flexibacter maritimus (Wakabayashi et al., 1986) and Flexibacter ovolyticus (Hansen et al., 1992) . At the time of writing the genus Tenacibaculum comprises 18 species (http://www. bacterio.net/t/tenacibaculum.html). The aim of this study was to determine the exact taxonomic position of strain WJ-1 T by using polyphasic characterization including the determination of phenotypic properties and a detailed phylogenetic analysis based on 16S rRNA gene sequences.
Strain WJ-1 T was isolated from surface water samples collected in August 2011 at a depth of 1-2 m from coastal seawater in Xiamen (24 u 299 N 118 u 129 E), Fujian, province, China. Samples were serially diluted (10-fold dilution) in sterile seawater and 0.1 ml aliquots of each dilution were spread onto marine agar 2216 (MA; Difco) followed by incubation for 7 days at 28 u C. Individual colonies of distinct morphology were further purified three times and stored at 280 u C in marine broth 2216 (MB; Difco) supplemented with 10 % (v/v) glycerol.
Genomic DNA was extracted according to the method of Ausubel et al. (1995) . The 16S rRNA gene sequence of strain WJ-1 T was amplified by PCR using primers P27F and P1492R (DeLong, 1992) . Purification of the PCR product was carried out according to the protocol of the TIANquick midi purification kit (TIANGEN). The purified DNA was cloned into the pMD19-T vector and sequenced. Sequences of related taxa were obtained from the GenBank database and the EzTaxon database. Phylogenetic analysis was performed using MEGA version 4 (Tamura et al., 2007) after multiple alignment of data by DNAMAN (version 5.1). Evolutionary distances and clustering were reconstructed by using the neighbour-joining (Saitou & Nei, 1987) method, and were evaluated by using bootstrap values based on 1000 replications.
A nearly full-length 16S rRNA gene sequence (1444 bp) of strain WJ-1 T was determined. Phylogenetic analysis of strain WJ-1 T indicated that it belonged to the genus Tenacibaculum (Fig. 1) . The 16S rRNA gene sequence of strain WJ-1 T showed the highest similarity to Tenacibaculum aestuarii SMK-4 T (96.7 %) (Jung et al., 2006) . Lower 16S rRNA gene sequence similarities were shown to other members of the genus Tenacibaculum (,96.2 %). Strain WJ-1 T formed a separate phylogenetic clade with Tenacibaculum litopenaei B-I T (Sheu et al., 2007) , Tenacibaculum geojense YCS-6 T (Kang et al., 2012) and Tenacibaculum jejuense CNURIC 013 T . The values for sequence similarity among the closest 50 strains were further determined using the EzTaxon server 2.1 (Kim et al., 2012) . The relatively low levels of 16S rRNA gene sequence similarity to the most closely related species suggested that strain WJ-1 T may represent a novel species of the genus Tenacibaculum.
Cell morphology and motility were observed by using transmission electron microscopy (JEM-2100HC; JEOL) and phase-contrast light microscopy (50i; Nikon), with cells from the early exponential phase grown on MA.
Colony morphology, size and colour were examined from cultures grown on MA for 2 days. The presence of flexirubin-type pigments was assessed using the bathochromic shift test with 20 % KOH, as described by Bernardet et al. (2002) . Gliding motility was investigated as described by Bowman (2000) . The Gram reaction was determined by using the bioMérieux Gram stain kit according to the manufacturer's instructions. Anaerobic growth was checked in MB which had been autoclaved and cooled to room temperature under an anoxic atmosphere of N 2 (99.999 % purity); triplicate experiments were conducted in 50 ml anaerobic serum bottles sealed with thick butyl rubber stoppers and aluminium caps, and the cultures were incubated statically in the dark at 30 u C for 21 days. Growth was tested at 0-42 u C (0, 4, 10, 16, 20, 26, 28, 30, 32, 35, 37, 38, 40 and 42 u C) in MB. The pH range for growth was determined in MB that was adjusted to pH 3.0-12.0 (at 1 pH unit intervals), as previously described (Li et al., 2013) . Verification of the pH after autoclaving revealed only minor changes. The NaCl concentration range and optimum for growth were determined in NaCl-free 2216 medium (5.0 g tryptone, 1.0 g yeast extract l 21 distilled water, pH 7.6-7.8), supplemented with various concentrations of NaCl (0-5.0 % at 0.5 % intervals and 5.0-12.0 % at 1.0 % intervals; w/v). Catalase activity was assessed by the addition of 3 %
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Polaribacter filamentus 215 T (U73726) (v/v) hydrogen peroxide to exponential-phase colonies, and the oxidase reaction was tested by using oxidase reagent (bioMérieux). Hydrolysis of starch, chitin, tyrosine, casein and Tweens 20, 40, 60 and 80 were tested using MA containing 0.5 % (w/v) starch or 1 % (w/v) of the other substrates. Results were examined twice after growth on agar plates for 3 and 5 days. Further phenotypic and enzymic characterizations of strain WJ-1 T and the reference T grown on MA plates at 30 u C for 48 h were extracted, saponified and esterified at the same time according to the standard protocol of the Microbial Identification System (Sasser, 1990 ). The six strains had similar growth rates at 30 u C and had same physiological age after growth on MA plates at 30 u C for 48 h ( Table 1 ). The fatty acids were analysed using a gas chromatograph (6850; Agilent), and peaks were identified with the MIDI software (version 6.0). As shown in Table 2 , the major fatty acids of strain WJ-1 T were summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v7c), iso-C 17 : 0 3-OH, iso-C 15 : 0 and iso-C 15 : 0 3-OH.
To determine the DNA G+C content, genomic DNA was extracted from cells cultured on MA for 2 days at 30 uC and was analysed by reversed-phase HPLC (Tamaoka & Komagata, 1984) . The DNA G+C content of strain WJ-1 T was 33.2 mol%, which was similar to the five reference strains of the genus Tenacibaculum.
Analysis of respiratory quinones was carried out by the identification service of the DSMZ, Braunschweig, Germany. The major respiratory quinone of strain WJ-1 T was determined to be menaquinone-6 (MK-6), which was in accordance with all members of the genus Tenacibaculum.
Comparisons of strain WJ-1 T with the five reference strains revealed many phenotypic differences. These included differences in the degradation of chitin, casein, starch and Tween 80 as well as acid production from glucose, mannitol, sucrose, sorbitol and arabinose. Strain WJ-1 T exhibited a narrower salinity range for growth, which distinguished the novel isolate from T. geojense YCS-6 T and T. litopenaei B-I T . In addition, strain WJ-1 T could be distinguished from T. geojense YCS-6 T based on the requirement of Na + ions for growth, as well as being distinguished from T. aestuarii SMK-4 T , T. jejuense CNURIC 013 T and T. geojense YCS-6 T by morphological differences. Reduction of nitrate, b-glucosidase, acetoin production, urease, chymotrypsin and N-acetyl-b-glucosaminidase activities were all positive in strain WJ-1 T , while different results were observed in the other five strains. Strain WJ-1 T was susceptible to tetracycline and novobiocin while T. aestuarii SMK-4 T was resistant; and there were many differences between strain WJ-1 T and the other reference strains in susceptibility to ampicillin, cephradin, cefazolin, vibramycin, minomycin and penicillin G. The dominant fatty acids of strain WJ-1 T and the five reference strains showed huge differences. Overall, on the basis of morphological, physiological and chemotaxonomic characteristics, together with data from the 16S rRNA gene sequences comparison (Tables 1 and 2 , Fig. 1 ), strain WJ-1 T represents a novel species of the genus Tenacibaculum, for which the name Tenacibaculum xiamenense sp. nov. is proposed.
Description of Tenacibaculum xiamenense sp. nov.
Tenacibaculum xiamenense (xia.men.en9se. N.L. neut. adj. xiamenense of or belonging to Xiamen, a city in Fujian province, China, where the type strain was first isolated).
Cells are long-rod-shaped [0.2-0.4 mm in diameter and 2.0-9.0 mm in length; a few cells longer than 10.0 mm are also observed (Fig. 2) ] and motile by gliding. Forms smooth, circular, shiny, yellow colonies with regular edges and 1-2 mm in diameter after 48 h incubation at 30 uC on MA. Growth occurs at 16-38 u C (optimum, 28-30 u C), at pH 6.0-9.0 (optimum, pH 7.0-8.0), and with 2-4 % (w/v) NaCl (optimum, 3 %); growth does not occur in the absence of NaCl. Growth does not occur under anaerobic conditions in MB. Flexirubin-type pigments are not produced. Positive result in tests for catalase and oxidase activities, reduction of nitrate and hydrolysis of starch, Tweens 20, 40, 60 and 80. Negative result in tests for hydrolysis of casein, chitin and tyrosine, and production of H 2 S. In API 20NE and API 20E strips, positive result for Dglucose fermentation, urease, b-glucosidase and tryptophan deaminase activities, aesculin hydrolysis, acetoin production, gelatin hydrolysis and acid production from glucose, sucrose and arabinose; weakly positive result for acid production from inositol; negative result for indole production, arginine dihydrolase, b-galactosidase, lysine decarboxylase and ornithine decarboxylase activities, rhamnose and amygdalin, and utilization of citrate, glucose, arabinose, mannose, mannitol, maltose, potassium gluconate, capric acid, adipic acid, malic acid, trisodium citrate and phenylacetic acid. In API 50CH tests, acid is only produced aerobically from aesculin ferric citrate and 5-ketogluconate. In the API ZYM strip, positive result for alkaline phosphatase, lipid esterase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, b-glucosidase and N-acetylglucosamine activities; weakly positive result for lipase (C14) and a-glucosidase activities; negative result for esterase (C4), a-galactosidase, b-galactosidase, b-glucuronidase, a-mannosidase and afucosidase activities. Susceptible to chloramphenicol, carbenicillin, cefobid, ciprofloxacin, cefalexin, clindamycin, erythromycin, norfloxacin, ofloxacin, piperacillin, rifampicin, cotrimoxazole, tetracycline, vancomycin, novobiocin, sulphafurazole, trimethoprim, but resistant to ampicillin, cephradin, gentamicin, vibramycin, cefazolin, minomycin, kanamycin, metronidazole, oxacillin, penicillin G, polymyxin B, streptomycin and neomycin. The predominant fatty acids (.10 % of total) are summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v7c), iso-C 17 : 0 3-OH, iso-C 15 : 0 and iso-C 15 : 0 3-OH. The major respiratory quinone is menaquinone-6. Other phenotypic characteristics are given in Table 1 .
The type strain, WJ-1 T (5CGMCC 1.12378 T 5LMG 27422 T ), was isolated from coastal seawater in Xiamen, Fujian province, China. The DNA G+C content of the type strain is 33.2 mol%. Tenacibaculum xiamenense sp. nov.
